In river and stream sediments, molybdenum, like other metals, accumulates particularly easily in their fine-grained fraction [Chen et al. 2012 , Tang et al. 2014 . It can accumulate to a dangerous level in the trophic chain, especially in predators, posing a risk to humans and animals eating fish or molluscs from contaminated sites [De Gale et al. 2004; Vink 2009 , Fu et al. 2013 , Xiao et al. 2013 .
Molybdenum is an essential trace element for plant, animal and human health, however, the requirement for it is relatively low [Vyskočil and Viau 1999, Halmi et al. 2014] . In humans and animals, excessive molybdenum levels can lead to bone deformation and disruption of metabolic processes [Migaszewski and Gałuszka 2016] .
The main source of anthropogenic pollution of river and stream sediments by molybdenum is extraction and processing of its ore [Yu et al. 2008 , Yu et al. 2011 . Sediment contamination with molybdenum is also due to its application in many industrial processes, its content in fertilizers, fuel combustion, wastewater discharges, and the disposal of some waste types, such as those of power plants. Because of its resistance to high temperature, molybdenum is added to lubricants, high-speed steel cutting tools, corrosion-resistant steels, and special alloys. It is also used as a fireproof coating for other metals. Molybdenum compounds are applied as catalysts in the petroleum industry, and as dyes for the production of paints, inks, plastics and rubber products [Reimann and De Caritat 1998, Smedley and Kinniburgh 2017] . 
MAtErIALS And MEtHodS

Study area
In administrative terms, the study area belongs to the central part of the Silesian Voivodeship. It is located within the Katowice Upland, which is the central part of the Silesian Upland [Kondracki 2009 ].
Geologically, the area is composed of Carboniferous, Triassic, Neogene and Quaternary deposits. The last ones are represented mainly by glacial tills [Wyczółkowski 1957 , Machowski 2010 . Of 1880 -1914 , Molenda 1963 , Cygorijni 1989 , Dworak, 1995 . (Table 1) .
Sampling and methods
Sediments (1397 samples in total) were collected from rivers, streams, ditches and canals, and stagnant water bodies (lakes, settling tanks, and ponds). The sediment samples, weighing ca. and laboratory control samples (5% of all samples). The purity of reagents and vessels, as well as sample digestion step were monitored using the reagent blank samples and procedural blank samples. The expanded uncertainty of the obtained results (with the assumed probability level of 95% and coverage factor k = 2) did not exceed 25%.
Geochemical mapping and statistical analysis
The obtained results of the molybdenum content in sediments are shown on the map in the form of circular diagrams, assigning their respective diameters to individual classes of contents arranged in geometric progression (Fig. 1) .
Calculations of statistical parameters were performed for the whole set of results and for the distinguished subsets ( Table 2 ).
The subsets were established for areas of the individual drainage basins, sediment types (clayey, silty, sandy, organic), land use types (arable fields, barren lands, forests, gardens, lawns, meadows, parks), and water body types (canal/ditch, lake/pond, river/stream). If the molybdenum concentration was below the method detection limit (< 0.5 mg•kg-1), a half of the value of detection limit was used for statistical calculations.
Principal Component Analysis (PCA) was used to group sources (anthropogenic, lithogenic or mixed) contributing to observed pollution (Table 3) . Only samples with molybdenum content > 0.5 mg•kg-1 were selected for PCA.
rESuLtS And dISScuSIon
The molybdenum content in the analysed sediments varied in the range of < 0.5-204.8 mg•kg-1. The average content and geometric mean were 1.9 mg•kg-1 and 0.7 mg•kg-1, respectively (Table 2) .
Almost half of the samples contained less than 0.5 mg•kg-1 of molybdenum and 37% of sediments showed the content of < 0.5-12.0 < 0.5-6.6 < 0.5-2.9 < 0.5-2. Table 2 ). Organic sludge contained usually 0.5-1.5 mg•kg-1 of molybdenum, and sandy and clayey-silty sediments commonly showed < 0.5 mg•kg-1 (Fig. 2) .
The greater molybdenum content in organic sludge was presumably due to the accumulation of this element in compounds with organic matter and iron sulphides. This hypothesis is supported by the fact that the content of sulphur and iron in the organic sludge was several times greater than in other sediments (Table 4) . Table 2 ).
The predominance of anthropogenic sources of molybdenum in the sediments is suggested by the analysis of its content according to the land use in the drainage basin area. Its lower content (geometric mean < 0.5 mg•kg-1) was found in the sediments of (Table 2) . Agricultural land is periodically subjected to anthropogenic impact, but most often it is of relatively low intensity. In contrast, parks and lawns are located in urban areas where pollutant emissions into the environment are much higher.
In addition, it is common practice that parks are established in wasteland and post-industrial areas as part of their revitalization.
drainage basins of individual water courses
In the drainage basins of individual rivers and streams, the molybdenum content in sediments is commonly variable ( Table 2) . 
Pollution sources
Anomalous molybdenum concentrations in the sediments of The output data of PCA (Table 3) 
concLuSIonS
In this study, the large number (1397) 2. We assume that the regional geochemical background level of molybdenum does not exceed < 0.5 mg•kg-1. 
